Improving Productivity and increasing farmer income through reducing the production inputs is the main challenge for rice grower. A field experiment was conducted at the Experimental Farm of Sakha Agricultural Research Station, Kafr El-Sheikh, Egypt in order to evaluate the effects of foliar application of NPK at different growth stages on productivity and nutrients uptake by rice variety Sakha108 under transplanting condition during the summer season of the years 2017 and 2018. Urea (46.5% N), super phosphate (15% P 2 O 5 ), potassium sulphate (50% K 2 O) and complex water soluble fertilizer NPK (28:28:28) were used as the nutrient sources for the experimental treatments. The treatments were as follow: T1 = Recommended urea, super phosphate, potassium sulphate (control), T2 = 2/3 NPK urea, super phosphate, potassium sulphate as basal + foliar spray of NPK (28:28:28), 2.5 kg ha -1 at mid tillering MT., T3 = 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha -1 at panicle initiation PI., T4 = 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPk (28 :28 :28 ) 2.5 kg ha -1 at flowering FL., T5 = 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha -1 at MT+ PI., T6= 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha -1 at MT + FL., T7= 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha -1 at PI + FL. and T8= 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha -1 at MT + PI + FL. The data was recorded for the following characteristics: chlorophyll content (SPAD value), flowering date (day), plant height (cm), number of panicles m -2 , panicle length (cm), panicle weight (g), 1000-grain weight (g), number of filled grains panicle -1 , number of unfilled grains panicle -1, grain yield (t ha -1 ), straw yield (t ha -1 ), harvest index (HI), and N.P,K uptake (kg ha -1 ). The NPK treatments had a significant effect on all studied characteristics in both seasons. T5 and T8 recorded the highest values of most studied characteristics in both seasons. Gross return and net returns were highest with T8= 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha -1 at MT + PI + FL, followed by T5 = 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha -1 at MT+ PI. compared to other treatments .
INTRODUCTION
Rice crop is one of the major cereal crops in Egypt. Under limited natural resources in Egypt such as arable land and irrigation water, improving rice productivity per unit area is the main goal of rice research. Adequate supply of essential nutrients is a key factor to enhance rice productivity. Hasewaga et al. (2000) reported that foliar fertilizers have significant influences of growth and rice paddy yield. Lin and Zhu (2000) studied the effect of regent foliar application on rice growth and yield. Their results showed that foliar application of fertilizers at flowering stage enhanced rice productivity. Latha and Nadanassababady (2003) indicated that foliar fertilization is an important method as it facilitates easy and rapid.
Ahamad and Jabeen (2005) indicated that foliar nutrition generally increases the grain yield as well as decreases the amount of fertilizers which applied as soil application. Ali et al. (2005) reported that foliar spray increased the metabolic activity of plant. Girma et al. (2007) found that foliar application is a visible economic way to increase nutrients uptake. Fageria et al. (2009) also reported that crops respond to soil applied fertilizers in five to six days, while the response is faster (48 hours) in foliar application.
Foliar application increase nutrients uptake at critical growth stages and resulted in enhanced physiological activity leading to increase yield (Kundu and Sarkar, 2009 ). Alam et al. (2010) opined that foliar application could be considered only as a supplement to soil application of N Bhuyan et al. (2012) reported that foliar application of N at late growth stages reduced sterility per cent and increased thousand grain weight and yield. Jagathijothi et al. (2012) reported that foliar nutrients increase the photosynthetic rate and carbohydrate translocation and in turn increased the dry matter production. They have also found that the combined application of NPK sources with foliar spray enhanced the growth of rice. Chaurasia et al. (2005) found maximum plant height, number of branches plant-1, fruit length, yield, net profit and maximum B: C ratio by 5 foliar sprays of water soluble liquid fertilizers, 19:09:19 followed by NPK 19:19:19. Rani et al. (2014) studied foliar fertilizers application effects on growth, yield, economics and nutrient uptake of rice. NPK 19:19:19 was used at the rate of 2.5 kg ha -1 at active tillering and panicle initiation stages. The results indicated that combined application of fertilizers recommended doses with foliar spray of NPK 19:19:19 increased significantly grain yield. They found also that foliar application of NPK two times at the rate of 2.5 kg ha -1 produced the highest values of both gross returns and net returns.
Studies conducted in wetland rice by Surya (2015) found higher grain and straw yield by flag leaf nutrition with 0.5 per cent KNO 3 and it was on a par with 19:19:19 complex.
The primary objective of this study is to study the impact of foliar application of NPK on growth and productivity of Sakha108 newly Egyptian rice variety.
MATERIALS AND METHODS
A field experiment was designed and conducted at the Experimental Farm of Sakha Agricultural Research Station, Kafr El-Sheikh, Egypt in order to evaluate the effects of foliar application of NPK at different growth stages on rice productivity and NPK uptake by rice variety Sakha108 under transplanting condition. The experiment was conducted during the summer season of the years 2017 and 2018.The experimental site lies between 31°5′17″ North latitude and 30°56′44″ East longitude at an altitude of 8 m from mean sea level. The previous crop was wheat in both seasons.
The physico-chemical properties of the soil of the experimental site are given in Table 1 . Urea (46.5% N), super phosphate (15% P 2 O 5 ), potassium sulphate (50% K 2 O) and complex paste water soluble fertilizer NPK (28:28:28) were used as the nutrient sources for the experimental treatments. NPK was used at the rate of 2.5 kg of the past per hectare (dissolved in 500 L). The treatments were as follow: T1 = Recommended urea (165 kg N ha -1 ), super phosphate (36 kg P 2 O 5 ha -1 ), potassium sulphate (58 kg K 2 O ha -1 ) (control) T2 = 2/3 NPK urea, super phosphate, potassium sulphate as basal + foliar spray of NPK (28:28:28) 2.5 kg ha -1 at mid tillering MT. T3 = 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha -1 at panicle initiation PI. T4 = 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK at(28:28:28) 2.5 kg ha -1 flowering FL. T5 = 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha -1 at MT+ PI. T6= 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha -1 at MT + FL. T7= 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha -1 at PI + FL.
T8= 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha -1 at MT + PI + FL.
The field experiments were laid out in a Randomized Complete Block Design with four replications. The plot size was 12 m2 (3 X 4 m). The experimental area was ploughed twice and well leveled. The nursery bed was sown on 1st and 5th of May in the both season respectively. 27-day old seedlings were used at 20 X 20 cm transplanting spacing. The crop was harvested at full maturity. The border and sampling rows were harvested separately. 10 m2 of each plot was harvested and the weight of grain and straw were recorded.
The data was recorded for the following characteristics: chlorophyll content (SPAD value), flowering date (day), plant height (cm), number of panicles m-2, panicle length (cm), panicle weight (g), 1000-grain weight (g), number of filled grains panicle-1, number of unfilled grains panicle-1, grain yield (t ha-1), straw yield (t ha-1), harvest index (HI), and N.P,K uptake (kg ha-1).
From the experiment beginning to ending, costs in US $ of each treatment were recorded carefully and classified into fixed and variable costs. Fixed costs included land preparation, seed, pesticides, human labors, gas and harvest at the prevailing market prices. Variable costs were identified by assessing market price of different fertilizers as well as human labors for fertilizers application. Gross return for each treatment was calculated by summing the value of grain (US $ ha-1) at the prevailing market price. Net return was calculated by subtracting total cost from gross return (US $ ha-1).
Analysis of variance technique was used for the statistical analysis of the studied characteristics. The experimental design was Randomized Complete Block Design. Duncan's Multiple Range Test was used for mean values comparison.
RESULTS AND DISCUSSION
The results of chlorophyll content (SPAD value), flowering date (day) and the plant height at harvest are presented in the Table 2 . The chlorophyll content (SPAD value) was varied significantly with different treatments. T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.) recorded the highest values of chlorophyll content followed by T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.) and T1 (Recommended NKP) without any significant differences among them. This increase might be due to the balanced nutrient supply at different growth stages viz., mid tillering, panicle initiation and flowering stages.
Considering the effect of NPK treatments on flowering date, there were no significant differences among the different treatments. The perusal of the data showed that foliar fertilizers have significant influences of plant height at harvest. The plant height was significantly higher with T1 (Recommended NKP) followed by T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.) andT5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.).The foliar application of NPK at different growth stages might have increased the plant height due to the fact that excess nutrient to rice might help for cell elongation and increase photosynthetic rate . Table 3 .
Maximum number of panicles per meter square was found in T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.) which was at par with T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.) and T1 (Recommended NKP) and significantly superior over rest of the treatments.The NPK nutrients applied as foliar spray at different growth stages might have resulted in the rapid availability and uptake of those nutrients leading to faster crop response compared to soil application which increased significantly number of panicles per unit area.Similar results have been reported by Hasewaga et al. (2000) , Fageria et al. (2009) and Jagathjothi et al. (2012) .
The effects of NPK treatments on panicle weight were observed to be significant. T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.) recorded the heaviest panicles followed by T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.). T2 (2/3 basal + Foliar at MT) recorded the lightest panicles and it was on a par with T3 (2/3 basal + Foliar at PI). Similar findings were also reported by Hasewaga et al. (2000) , Fageria et al. (2009) and Jagathjothi et al. (2012) .
Panicle length was affected significantly by various treatments in both seasons. The longest panicles were recorded by T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.) which was at par with T1 (Recommended NKP) and T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.) and significantly superior other treatments. Table 4 .
The effect of various treatments on 1000-grain weight was observed to be significant. Foliar application of NPK increased 1000-grain weight over T1 (Recommended NKP). T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.) recorded the highest values and it was at par with T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.). Under NPK foliar application treatments, NPK nutrients were continuouslyavailable at different growth stages (mid tillering, panicle initiation and flowering). This might have increased the grain filling as well as grain weight). Lin and Zhu (2000) reported similar trend.
Number of filled grain per panicle was affected significantly by different treatments in both seasons. T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.) and T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.) recorded the highest number of filled grain per panicle followed by T1 (Recommended NKP) without any significant differences among them. Foliar application of NPK at different growth stages may increase the availability of those nutrients which might increase the absorption and the translocation of nutrients to the rice grain. Similar trend has been reported by Jagathjothi et al. (2012) .
Different NPK treatments affected significantly number of unfilled grain per panicle. Generally, foliar application of NPK at any of the growth stages in combined with two third of NPK as basal application decreased significantly number of unfilled grain per panicle. T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.) and T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.) recorded the lowest number of unfilled grain per panicle. Table 5 presented the effects of different NPK treatments on grain and straw yield as well as harvest index in the two seasons.
The effect of NPK treatments had significant effect on grain yield of Sakha108 rice variety in tow seasons. T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.) recorded highest grain yield followed byT5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.) and T1 (Recommended NKP) without any significant differences among them. The lowest grain yield was registered by T2 (2/3 basal + Foliar at MT). The increase in grain yield by utilization of foliar application of NPK might be attributed to balance supply of NPK,enhance more intense chlorophyll synthesis and more sufficient translocation of assimilates to production parts. Hasewaga et al. (2000) , Fageria et al. and (2009) Jagathjothi et al. (2012) indicated that foliar application of NPK at different growth stages increased rice grain yield.
The NPK treatments had a significant effect on straw yield rice in both seasons. T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.) produced the highest straw yield followed by T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.), T1 (Recommended NKP) and T4 (2/3 basal + Foliar at FL) without any significant differences among them. Higher straw yield might be due to increased plant height and more number of tillers for the above mentioned treatments.The NPK supplied through foliar application might have resulted in the rapid availability and uptake of nutrients leading to faster crop response which increase the dry matter production as well as straw yield.Similar trend has been reported by Fageria et al. and (2009) Jagathjothi et al. (2012) .
Harvest index was affected significantly by different NPK treatments. T1 (Recommended NKP), T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.) and T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.) produced the highest values of harvest index. The nitrogen, phosphorus and potassium uptakes by rice grain at harvest are presented in Table 6 .NPK nutrients had significant effects on N uptake (kg ha -1 ). T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.) recorded significantly higher nitrogen uptake, followed by T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.) followed by T1 (Recommended NKP).Phosphorus uptake by rice grain (kg ha -1 ) was affected significantly by the studied treatments in both seasons. T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.) and T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.) recorded the highest values of phosphorus uptake without any significant differences between them.Different treatments had significant effects on potassium uptake (kg ha -1 ). T8 (2/3 NPK as basal + Foliar spray of NPK at MT + PI + FL.) recorded significantly higher potassium uptake followed by T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.). Foliar application of NPK at different growth stages increased both grain yield and the absorption of those nutrients and might have resulted in the increased uptake of N, P and K by rice grains. The increase in NPK uptake with foliar application of NPK at different growth stages could be attributed also to reduce losses of nutrient and enhance fertilizer use efficiency. Gross and net returns showed significant difference among the different treatments (Table 7) .It was observed that the maximum variable and total costs were involved in control (recommended NPK). Application of two third of the recommended doses of NPK combined with foliar application of NPK once at flowering or at panicle initiation or at mid tilliring recorded the lowest values of variable and total costs. Due to the differences of fertilizers' costs among the eight treatments, the total cost of production was varied. The gross and net returns were found to be the maximum with T8 (2/3 basal + Foliar at MT + PI + FL) which was slightly higher than T5 (2/3 basal + Foliar at MT+ PI) and T1 (Recommended NPK). The lowest gross and net profits were obtained from T2 (2/3 basal + Foliar at FL) and T3 (2/3 basal + Foliar at PI) due to its lowest grain yield.
Table7. Economic analysis ofdifferent treatments in 2017 and 2018 seasons.

Treatments
Fixed 
CONCLUSION
This study concluded that, basal application of 2/3 of recommended doses of urea, super phosphate, potassium sulphate in combined with foliar spray of NPK (28:28:28) either at mid tillering + panicle initiation + flowering or at mid tillering + panicle initiation increase rice yield by when compared with traditional method .From the economic analysis results, the combination of traditional fertilizers (urea, super phosphate and potassium sulphate) with complex water soluble fertilizer NPK (28:28:28) could be used to uplift the net return of Sakha108 cultivation.That help to increase farmer income .Huge amount of fertilizers can be saved with following foliar application methods for second addition of fertilizer .In this prospective , more studies are under way to investigate rice productivity under traditional and foliar spray with the second dose of fertilizer .
